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(54) MICROEMULSION PHARMACEUTICAL CONTAINING HARDLY 
ABSORBABLE SUBSTANCE 

(57)Abstract: 

PURPOSE: To provide the subject pharmaceutical containing hardly 
absorbable physiologically active substance(s), low in irritancy to the 
mucous membrane and the skin, comprising a combination of each specific 
plural surfactants. 



CONSTITUTION: The objective pharmaceutical comprises a combination of 
(A) an ionic surfactant such as sodium di-2-ethylhexylsuifosuccinate, (B) a 
nonionic surfactant 1 0-20 in HLB number such as polyoxyethylene 
(hardened) castor oil (pref. 40-60 in the average number of moles of 
oxyethylene added) and (C) a second nonionic surfactant 3-7 in HLB 
number such as a mono- or polyglycerin fatty acid ester (pref., said fatty 
acid being 1 8C (saturated) fatty acid; 1 ~2 in the number of moles of the 
fatty acid added per mole of glycerin; 0—4 in the number of moles of glycerin 
added) with the component C as the essential component. In this 
pharmaceutical, its aqueous phase contains such physiologically active 
substance(s) as to be low in percutaneous/permucosal absorbability such as 
vasopressin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the micro emulsion pharmaceutical preparation:(a) ion system 
surfactant G 2-ethylhexyl sulfo sodium-succinate; sodium alkylsulfate (an 
aikyi part is C8-C20) which is the water-in-oii type (W/O mold) micro 
emulsion which contains a difficulty absorptivity physiological active 
substance in the aqueous phase, and is characterized by what is used 
combining one or more sorts of the more than following (Surfactant c) 1 sort 
and a following surfactant (a), or one or more sorts of (b) 

(b) HLB — non-ion system surface-active-agent [ of 10-20 ]: — 
polyoxyethylene hardening or non-hydrogenated-castor-oi! (number of 
oxyethylene average addition mols is 30-80); — polyethylene-glycol 
higher-fatty-acid ester (fatty acid is fatty acid of C16-C20 of saturation or 
partial sa^ration, and number of average addition mols of ethylene glycol is 
10-40); — polyoxyethylene alkyi ether (an alkyi part is C8-C14 and the 
number of oxyethylene average addition mols is 4-25) 

(c) HLB — non-Ion system surfactant [ of 3^7 ]: — Monod or polygiyceryl 
fatty acid ester (a fatty acid is C16-C20 fatty acid of saturation or partial 
saturation) The number of fatty-acid addition mols per one mol of glycerols 
is 1 -2, and the number of addition mols of a glycerol is a 0-4; sorbitan fatty 
acid ester (a fatty acid is C 16-020 of saturation or partial saturation) 
further. The number of addition mols is 1-3; polyoxyethyjene hardening or 
non-hydrogenated castor oil (the number of oxyetiiylene average addition 
mols is 3-20). 

[Claim 2] Micro emulsion phamiaceutical preparation according to claim 1 
characterized by a surfactant being the combination of the following (a), (c), 
or (b) and (c). 

(a) Ion system surface-active-agent G 2-ethylhexyl sulfo sodium succinate; 
sodium alkylsulfate (an alkyi part is C10-C14) 

(b) HLB ~ non-ion system surface-active-agent [ of 10-20 ]: — 



polyoxyethylene hardening or non-hydrogenated-castor-oil (number of 
oxyethylene average addition mols is 40-60); — polyethylene-glycol 
higher-fatty-acid ester (fatty acid is fatty acid of CI 8 of saturation or partial 
saturation, and number of average addition mols of ethylene glycol is 10-40); 
— polyoxyethylene alky! ether (an aikyi part is C1 2 and the number of 
oxyethylene average addition mols is 4-25) 
(c) HLB — non-ion system surfactant [ of 3-7 ]: — Monod or 
polyglyceryl-fatty-acid-ester (fatty acid is CI 8 fatty acid of saturation or 
partial saturation, number of fatty-acid addition mols per one mol of glycerols 
is 1 -2, and number of addition mols of glycerol is 0-4 further); — sorbitan 
fatty acid ester (fatty acid is C16-C18. of saturation or partial saturation, and 
the number of addition mols is 1-3); — polyoxyethylene hardening or 
non-hydrogenated castor oil (the number of oxyethylene average addition 
mols is 8-12).. 

[Claim 3] Micro emulsion pharmaceutical preparation according to claim 1 or 
2 characterized by the particle size of said micro emulsion being 0.4 - 
1 0Onm. 

[Claim 4] Micro emulsion pharmaceutical preparation according to claim 1 , 2, 
or 3 with which a difficuity absorptivity physiological active substance is 
chosen from vasopressin, calcitonin, erythropoietin, a colony stimulating 
factor, interleukin, interferon, an insulin, and parathyroid hormone, 
[Claim 5] Micro emulsion pharmaceutical preparation according to claim 1, 2, 
3, or 4 which is the dosage forms of a dermal administration agent, an 
internal use agent, or a penmucosa! administration agent. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the micro emulsion 
pharmaceutical preparation which has improved transderma/transmucosal 
absorption, such as a peptide of tJie transderma / physiological active 
substance by which transmucosal absorption cannot be carried out easily of 
giant molecules, for example, the amount. 
[0002] 

[Description of the Prior Art] In order to improve the transderma / 
transmucosal absorption nature of a physiological active substance until now, 
the attempt which prepares a micro emulsion has been performed. 
[0003] The micro emulsion using alcohol, such as an octanol and a butanol, is 
proposed. Hpwever, in order to accompany these alcohol by the offensive 
odor, it does not fit especially internal use. On the other hand, when the 
micro emulsion was prepared using a lot of Ion system surfactants, the micro 
emulsion had the fault of having stimulative to membrane and the skin. 
[0004] Moreover, although to use together absorption enhancers like bile salt 
was tried in order to improve transmucosal absorption nature which is the 
low peptides of transmucosal absorption nature, such as an insulin and 
calcitonin. It turned out that damage on a mucosal-epithelium cell and 
destruction are produced. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at preparation 
of a stimulative low micro emulsion agent to membrane or the skin, without 
using absorption enhancers like the conventional bile salt which moreover 
does damage to an epithelial cell, without using the higher alcohol 
accompanied by an offensive odor, for example, a butanol, an octanol. etc. 
And it aims at improving the absorptivity of the physiological active 
substance of transderma / permucosal difficulty absorptivity by preparation 



of such a micro emulsion. 
[00063 

[Means for Solving the Problem] This invention succeeded In offering the 
micro emulsion pharmaceutical preparation which solved the conventional 
technical problem by combining two or more sorts of specific surfactants. 
[0007] The surfactant used by this invention uses the (c) group as an 
indispensable component among the following (a), (b), and the surfactant of 
(c) each group, and combines the surfactant of any one group of (a) or the 
(b) with this. The surfactant of each group is as follows. 
[0008] (a) Ion system surface-active-agent G 2~ethylhexyl sulfo sodium 
succinate; sodium alkylsulfate (an alkyl part C8- C20, preferably CIO- CI 4) 

(b) HLB — non-ion system surface-active-agent [ of 10-20 ]: — 
polyoxyethylene hardening or non-hydrogenated castor oil (the number of 
oxyethylene average addition mols — 30-80 — preferably) the thing; 
polyethylene-glycol higher-fatty-acid ester (it is the fatty acid of 018 
preferably a fatty acid — C16-C20 of saturation or partial saturation — ) of 
40-60 the number of average addition mols of ethylene glycol — thing [ of 
10-40 ]; — polyoxyethylene alkyl ether (the number [ An alkyl part G8- C14, 
being C12 preferably. ] of oxyethylene average addition mols 4 -25) 

(c) HLB — non-ion system surfactant [ of 3-7 ]: — Monod or polyglyceryl 
fatty acid ester (a fatty acid — C16-C of saturation or partial saturation — 
20 fatty acid) It is CIS fatty acid preferably and the number of fatty-acid 
addition mols per one mol of glycerols is 1-2. further — the number of 
addition mols of a glycerol — thing [ of 0-4 ]; — a sorbitan fatty acid ester 

: (it is G16-G18 preferably a fatty acid — O16-C20 of saturation or partial 
saturation — ) the number of addition mols — 1-3; polyoxyethylene hardening 
or non-hydrogenated castor oil (the number of oxyethylene average addition 
mols 3 -20, preferably 8 -1 2, still more preferably 1 0 tilings) — it comes out. 

[0009] The dispersion medium which can be used by this invention is fats 
and oils which do not have a stimulus in the skin and membrane, and it Is a 
liquid in ordinary temperature, or dissolves by temperature, and it becomes 
liquefied. Specifically, the vegetable property, the animal edible-oil (fatty-acid 
glycerol ester); satxiration or Monod of unsaturated fatty acid; medium chain 
l^tty acid (G6-C18)1ike soybean oil. sesame oil, and olive oil, G, ortriglycerol 
ester can be used. 

[0010] The micro emulsion of this invention can be manufactured by tiie 
approach learned from the former. 

[0011] The surfactant suitably combined with the oil component which is a 
dispersion medium is added, it fully agitates and mixes, and a uniform oil 
mixture is prepared. In ordinary temperature, in the case of a solid-state, 
after an oil component heats and makes it dissolve, it adds a surfactant and 



is mixed. On the other hand, peptides, such as the physiological active 
substance which is an active principle, for example, calcitonin, and 
erythropoietin, are dissolved in water. 

[0012] Thus, the oil mixture which prepared the prepared water mixture 
beforehand Is added under churning. Furthermore, it ablates and the 
transparent liquid used as a micro emulsion is obtained. Subsequently, 
additional addition of tJie oil component is carried out if needed, and the 

content of an active principle is adjusted. 

[0013] the micro emulsion obtained — the particle size of a dispersion-liquid 
drop — 0.4 - 1 0Onm (nm) — it is one to 1 00 nm preferably, and is very 
stable. 

[0014] Here, the stabilizing agent of albumin, a glycerol, a glycol, and others 
can also be put into the aqueous phase. 

{001 5] The physiological active substances with low transderma / 
transmucosal absorption nature applicable to this invention are peptide drug 
[, such as vasopressin, calcitonin, erythropoietin, a colony stimulating factor, 
interleukin, interferon, an insulin, and parathyroid hormone, ]; and a with a 
molecular weight of 1000 or less difficulty absorptivity low-molecular drug. 
As a low-molecular drug, the following drug can apply to this invention, for 
example. 

[001 6] Antibiotic : aclarubicin hydrochloride, oxytetracycline 
hydrochloride, cefotiam dihydrochloride, caribenicillin sodium, celrnetazole 

sodium, etc. 

[0017] ** Arrhythmia agent : procainamide hydrochloride, disopyramide 
phosphate, lidocaine hydrochloride, etc. , 
[0018] ** Cardiotonic : etilefrine hydrochloride, dopamine hydrochloride, etc. 
[0019] ** Vasodepressor : trapidll etc. 

[0020] ^'i' Local anesthetic : oxybuprocaine hydrochloride, dibucaine 
hydrochloride, procaine hydrochloride, etc. 

[0021] ** Antitumor agent : hydrochloric-acid PUREO mycin, cytariabine, 
procarbazine hydrochloride, cisplatin, the hydrochloric-acid bottle blastin, 
neocarzinostatin, doxorubicin hydrochloride, etc. 

[0022] ** The agent for autonomic nerves : distigmine bromide, bethanechol 
chloride, propantheline bromide, etc. 

[0023] ♦* Alleviation-of-fever painkilling antiphlo^stic : an antipyrin, 
tiaramide hydrochloride, dichlofenac sodium, etc. 
[0024] ** The agent for moral nerves : imipramihe hydrochloride, 
clomipramine hydrochloride, hydrochloric-acid thio DARIN, flurazepam 
hydrochloride, chiorpromazine hydrochloride, hydrochloric-acid REPOMA 
promazine, etc, 

[0025] 10 narcotics nature painkilling and antitussive: Oxycodone 
hydrochloride etc. 



[0026] 1 1 antispasmodics: Cyclppentolate hydrochforide etc. 

[0027] 1 2 antiparkinson drugs: Amantadine hydrochloride, prometliazine 

hydrochloride, metJxene hydrochloride, etc. 

[0028] A circulation dexterous agent besides 13: Diltiazem hydrochloride, 
trimetazidine hydrochloride, etc. 

[0029] 14 antihypertensives: Dihydroergotoxine mesylate, cionidine 
hydrochloride, etc. 

[0,030] 15 enzyme preparations: Urokinase, hyaluronidase, etc. 

[0031] They are naphazoline hydrochloride, meclofenoxate hydrochloride, 

methylephedrine hydrochloride, homatropine hydrobromide, etc. to 1 6 etc; 

[0032] The rate of a compounding ratio on the basis of the capacity of the 

water to each component of the micro emulsion of this invention is as 

follows. 

[0033] the ratio of water and a surfactant — 1:2-1:200 — it is 1:3 - 1:20 

preferably. 

[0034] the ratio of water and an oil component — 1:3—1:5000 — it is 
1 :6-1 :5000 preferably. 

[0035] By the approach in ordinary use, the obtained drug content micro 
emulsion is pharmaceutical-preparation-ized by percutaneous absorption . 
pharmaceutical preparation, transmucosal absorption pharmaceutical 
preparation, or oral pharmaceutical preparation so that it may explain below. 
[0036] Percutaneous-absorption pharmaceutical preparation: Stick a lint 
cloth on adhesive tape, infiltrate a micro emulsion drug solution and stick on 
the skin. Moreover, it can replace with a lint cloth and can also consider as 
reservoir mold patches, 

[0037] permucosal absorbent: — a pernasal administration agent: — the 
spray container for pernasal administration is filled up with a micro emulsion 
drug solution, and spraying, spreading Is carried out at the tunica mucosa 
nasi. 

[0038] b) Rectal suppository : heating fusion of a suitable heat melting nature 
ingredient like the polyethylene glycol of greaseless solubility is carried out, 
and a hollow suppositories outer shell is fabricated with the shaping metal 
moid for suppositories, pour in and fill up this centrum with a micro emulsion 
drug solution, seal with the suppositories outer shell ingredient to which 
melting of tiie opening was carried out, and enclose a drug solution. It is used 
inserting this in the rectum. [0039] Moreover, addition churning of the water 
component is carried out for a basis under melting by using as an oil 
component the oleaginous bases fused within the rectum, a micro emulsion is 
formed, cooling solidification of this is carried out, and suppositories are 
fabricated. It is used inserting these suppositories into the rectum. 
[0040] Oral pharmaceutical preparation: A gelatin hard capsule is filled up 
with a micro emulsion drug solution, for drug solution exsorptlon prevention. 



gelatin liquid is applied, enteric matter, such as hydroxypropylmethyicellulose 
phthalate (HPMC), is applied after desiccation, it considers as enteric coated 
preparations, and the fitting section of the body of a capsule and a cap is 
medicated in taldng orally after desiccation. 

[0041] It can replace with a hard capsule and a gelatin software capsule can 
also be used. 

[0042] An example and the example of an experiment explain this Invention 

further below at a detail. 

[0043] 

[Example] 

1G 2of examples-ethylhexyl sulfo sodium succinate (surfactant 1) 7g 
mono-oleic acid diglyceryl CHLB=5.5) 

(Surfactant 2) 5g tonicity acUustment phosphate buffer solution (water 
component) 2g calcitonin (drug) 5mg Tori fatty-acid (C8-C10) glycerol ester 
(oil component) It considers as lOOg of whole quantity. 

[0044] About 90% of the oil component was taken, the surfactant 1 (a group) 
and the surfactant 2 (c group) were added, and it fully agitated. On the other 
hand, calcitonin was dissolved in the water component When the calcitonin 
water solution was added, churning was continued further and transparent 
liquid was obtained, a^tating the mixed liquor of an oil component and a 
surfactant, continuing churning, the oil component of the remainder was 
added and it considered as the whole quantity. 

[0045] When this liquid was measured with the laser-light-scattering mold 
particle-size-distribution measuring device (the product made from the 
Otsuka electron. 1 5mW of DLS700 mold Ar laser outputs), the W/O mold 
micro emulsion with particle size distribution with a mean particle diameter of 
1 4nm was obtained. 

[0046] Example 2 polyoxyethylene hydrogenated castor oil (EO=40, 
HLB=12.5) 

(Surfactant 1) 8g mono-oleic acid diglyceryl (HLB=5.5) 

(Surfactant 2) 8g cow serum albumin content tonicity adjustment, phosphate 
buffer solution (water component) 1 g erythropoietin (drug) 1 .25mg Tori 
fatty-acid (C8-C10) glycerol ester (oil component) It considers as 100g of 
whole quantity. 

[0047] About 90% of the oil component was taken, the surfactant 1 (b group) 
and the surfactant 2 (c group) were added, and it fully agitated. In ordinary 
temperature, since the surfactant 1 was in the half-solid condition, It 
agitated, warming. On the other hand, erythropoietin was dissolved in the 
water component. When the erythropoietin water solution was added, 
churning was continued further and transparent liquid was obtained, returning 
and agitating the mixed liquor of an oil component and a surface active agent 
in ordinary temperature, continuing churning, the oil component of the 



remainder was added and it considered as the whole quantity. 
[0048] When this liquid was measured with the laseMight-scattering mold 
particle-size-distribution measuring device (the product made from 
NAIKOMPU (NICOMP), 70mW of 370 mold Ar laser outputs), the W/O mold 
micro emulsion with particle size distribution with a mean particle diameter of 
30nm was obtained. 

[0049] Example 3 polyoxyethylene (20 mols) hydrogenated castor oil 
(HLB=10.5) 

(Surfactant 1) 4g polyoxyethylene (ten mols) hydrogenated castor oil 
(HLB=6.5) 

(Surfactant 2) 1 0g tonicity adjustment phosphate buffer solution (water 
component) 1 g alpha interferon (drug) SOOmicrog soybean oil (oil component) 
It considers as 100g of whole quantity. 

[0050] About 90% of the oil component was taken; the surfactant 1 (b group) 
and the surfactant 2 (c group) were added, and it fully agitated. On the other 
hand, interferon was dissolved in the water component. When the interferon 
water solution was added, churning was continued further and transparent 
liquid was obtained, agitating the mixed liquor of an oil component and a 
surfactant, continuing churning, the oil component of the remainder was 
added and it considered as the whole quantity. 

[0051] When this liquid was measured with the laser-light-scattering mold 
particle-size-distribution measuring device (370 molds shown above made 
from NAIKOMPU), the W/O mold micro emulsion with particle size 
distribution with a mean particle diameter of about 30nm was obtained. 
[0052] Example 4 calcitonin (drug) 2.0mg isotonicity phosphate buffer 
solution (water component) 1 ml mono-oleic acid POE (20) sorbitan 
(HLB=15.0) 

(Surface active agent 1 ) 2.0g mono-oleic acid diglyceryl (HLB=5.5) 
(Surfactant 2) lO.Og medium-chain-fatty— acid triglyceride (oil component) 
Total Calcitonin is dissolved in 100m! water component. A surfactant 1 (b 
group) and a surfactant 2 (c group) are added to the oil component of an 
amount 80%, and it agitates and dissolves. A calcitonin solution is added and 
agitated for the oil component which dissolved the activator. When churning 
was continued, clear micro emulsion liquid was obtained, the oil component 
was added here, and it considered as ihe whole quantity. When these particle 
size distribution were measured with the laser-light-scattering 
particle-size-disiribution measuring device (DLS-7000 made from the 
Otsuka electron mold, 75mW of Ar laser outputs), the very detailed micro 
emulsion of 2.4nm in mean particle diameter was obtained. 
[0053] Water was added in this solution, and when ultra high-speed 
cenlrifugal one was performed and the quantum of the calcitonin in the 
obtained aqueous phase was carried out, 92% of calcitonin of an addition was 



recoverable (add 1g and the amounts of recovery total 0.92g). 
[0054] Exampie 5 G-CSF (Drug) 500microg isotonicity phosphate buffer 
solution (Water component) 1 ml di~(2-ethylhexyl) sulfosuccinate sodium 
(surface active agent 1) 7.0g mono-oleic acid diglyceryl (HLB=5.5) 
(Surfactant 2) 5.0g medlum-chain-^iatty-acid triglyceride (oil component) 
G-CSF is dissolved in 1 00ml water component. A surfactant 1 (a ^oup) and 
a surfactant 2 (c group) are added to the oil component of an amount 80%, 
and it agitates and dissolves. A G~CSF solution is added and agitated for the 
oil component which dissolved the activator. When churning was continued, 
clear micro emulsion liquid was obtained, the oil component was added here, 
and it considered as the whole quantity. When these particle size distribution 
were measured with the laser^light-scattering particle-size-distribution 
measuring device (DLS-7000 made from the Otsuka electron mold shown 
above), the very detailed micro emulsion of 6.5nm in mean particle diameter 
was obtained, 

[0055] Water was added in this solution, and when ultra high-speed 
centrifugal ones was performed and the quantum of G-CSF in the obtained 
aqueous phase was carried out, 89% of G-CSF of an addition was 
recoverable. 

[0056] Example 6 G-CSF (drug) SOOmicrog isotonicity phosphate buffer 
solution (water component) 1 ml polyoxyethylene (9) lauryl ether (HLB=1 4.5) 
(Surface active agent 1) lO.Og sorbrtan sesquioleate (HLB=3.7) (surface 
active agent 2) 2.0g medium-chain-fatty-acid triglyceride (oil component) 
G-CSF is dissolved in a total of 100m! water component. 80%, a surfactant 1 
(b group) and a surfactant 2 (c group) are agitated for the oil component of 
an amount, and it dissolves in it. A G-CSF solution is added and agitated for 
the oil component which dissolved the activator. When churning was 
continued, clear micro emulsion liquid was obtained, the oil component was 
added here, and it considered as the whole quantity. When these particle size 
distribution were measured with tihe laser-light-scattering 
particle-size-distribution measuring device (DLS-7000 made from the 
Otsuka electron mold shown above), the micro emulsion of 44nm in mean 
particle diameter was obtained. 

[0057] Water was added in this solution, and when ultra high-speed 
centrifugal one was performed and the quantum of G-CSF in the obtained 
aqueous phase was carried out, 86% of G-CSF of an addition was 
recoverable. 

[0058] Example 7 carbenicillin sodium (Drug) 400mg distilled water (Water 
component) 1.0ml mono-oleic acid polyoxyethylene (20) sorbitan (HLB=15.0) 
(Surface active agent 1) 2.0g sorbitan sesquioleate (HLB=3.7) (surfactant 2) 
1 0.Og medium-chain-fatty-acid triglyceride (oil component) Carbenicillin 
sodium is dissolved in a total of 100ml water component. A surfactant 1 (b 



group) and a surfactant 2 (c group) are added to the oil component of an 
amount 80%, and it agitates and dissolves. A carbenicillin sodium solution is 
added and agitated for the oil component which dissolved the activator. 
When churning was continued, clear micro emulsion liquid was obtained, the 
oil component was added here, and it considered as the whole quantity. When 
these particle size distribution were measured with the laser-light-scattering 
particle-size-distribution measuring device (DLS-7000 made from the 
Otsuka electron mold shown above), the micro emulsion of 9.2nm in mean 
particle diameter was obtained. 

[0059] Example 8 antipyrin (drug) 200mg distilled water (water component) 
1 ml di-(2-ethylhexyi) sulfosuccinate sodium 7.0g (surfactant 1 ) 
Mono-oleic acid diglyceryl (HLB=5.5) (surfactant 2) 5.0g 
medium-chain-fatty-acid triglyceride (oil component) An antipyrin is 
dissolved in a total of 1 00ml water component. A surfactant 1 (a group) and 
a surfactant 2 (c group) are added to the oil component of an amount 80%, 
and it agitates and dissolves. An antipyrin solution is added and agitated for 
the oil component which dissolved the activator. When churning was 
continued, clear micro emulsion liquid was obtained, the oil component was 
added here, and it considered as the whole quantity. 

[0060] Example 9 propantheline bromide (Drug) lOOmg distilled water (Water 
component) 1 ml di-(2-ethylhexyl) sulfosuccinate sodium (Surfactant 1 ) V.Og 
mono-oleic acid diglyceryl (HLB=5,5) (surfactant 2) 5.0g 
medium-chain-fatty-acid triglyceride (oil component) Propantheline bromide 
is dissolved in a total of 1 00ml water component. A surfactant 1 (a group) 
and a surfactant 2 (c group) are added to the oil component of an amount 
80%, and it agitates and dissolves. A propantheline bromide solution is added 
and agitated to the oil phase which dissolved the activator. When churning 
was continued, clear micro emulsion liquid was obtained, the oil component 
was added here, and it considered as the whole quantity. 
[0061] Example 10 procainamide hydrochloride (drug) 400mg distJIIed water 
(water component) 1 .0ml polyoxyethylene (9) lauryl ether (HLB=1 4.5) 
(Surface active agent 1) 10.0g sorbitan sesquioleate (HLB=3.7) (surface 
active agent 2) 2.0g medium-chain-fatty-acid triglyceride (oil component) 
Procainamide hydrochloride is dissolved in a total of 100ml water component. 
A surfactant 1 (b group) and a surfactant 2 (c group) are added to the oil 
component of an amount 80%, and it agitates and dissolves. A procainamide 
hydrochloride solution is added and agitated for the oil component which 
dissolved the activator. When churning was continued, clear micro emulsion 
liquid was obtained, medium-chain-fatty-acid triglyceride was added here, 
and it considered as the whole quantity. 

[0062] Example 1 1 riboflavin sodium phosphate (Drug) 1 0mg distilled water 
(Water component) 1ml di-(2-ethylhexyl) sulfosuccinate sodium (Surfactant 



1 ) 7.0g mono-oieic acid diglyceryl (HLB=5.5) (surfactant 2) 5.0g 
medium-chain-fatty-acid triglyceride (oil component) A total of 100ml 
riboflavin sodium phosphate is agitated and dissolved in a water component. 
A surface active agent 1 (a group) and a surface active agent 2 (c group) are 
added, and it agitates, and dissolves in an oil component, and the solution of 
riboflavin sodium phosphate is added and agitated here, if churning Is 
continued — light yellow — clear micro emulsion liquid is obtained. 
[0063] Example 12 Amaranth (Model compound) Img distilled water (Water 
component) 1ml sodium dodecyl sulfate (Surface active agent 1) 4.0g 
mono-oleic acid diglyceryl (HLB=5.5) (surface active agent 2) 6.0g 
medium-chain-fatty-acid triglyceride (oil component) Red-dyes Amaranth (*) 
is dissolved In water as a model compound as substitution of a total of 1 0OmI 
drug. 80% of the oil component was taken, and activators 1 and 2 were added 
here, it agitated for 60 minutes, and the dispersion liquid of an activator were 
obtained. The water component which dissolved Amaranth in the liquid which 
the activator distributed in this oil component was added, and It agitated for 
80 minutes. After neglect, supernatant liquid was extracted, centrifugal 
separation for 7000rpm 40 minutes was performed, and clear liquid was 
obtained. When the particle size distribution in this liquid were measured with 
the laser-light-scattering particle-size-distribution measuring device 
(DLS-7000 made from the Otsuka electron mold shown above), the result of 
52nm in mean particle diameter was obtained. Furthermore, when water was 
added to this liquid, it considered as the amount of double and ultra 
high-speed centrifugal separation of 1 .5 hours was performed by 55000rpm, 
the aqueous phase of fine red was obtained. 

[0064] *;Amaranth3-Hydroxy-4-[(4-sulfo-1 -naphthalenyl) azo]-2, the 
example of a 7-naphthalenedisulfonicacid trisodlum salt experiment : 
absorptivity of a micro emulsion drug solution (the; experiment approach) 
** Percutaneous absorption experiment : apply to homogeneity 0.4-0.7ml of 
drug solutions manufactured in the above-mentioned example on the 3x4cm 
lint cloth which backed the 4x5cm polyethylene sheet. Hair clipping of the rat 
regions of back is carried out, the lint cloth which infiltrated the drug solution 
here Is stuck, and It wraps in elasticity dressings from on the. The blood of a 
rat is extracted with time and the quantum of the concentration of the drug 
in blood is carried out, 

[0065] ** Gastrointestinal absorption experiment : cut a rat abdomen open 
and suture the stomach walls of through and the tube penetration section 
and the peritoneum, and the skin for a silicone rubber tube from stomach 
walls to the duodenum. After a rat recovers the invasion by operation, it lets 
a silicone rubber tube pass, the drug solution manufactured in the 
above-mentioned example is prescribed for the patient, and a tube is 
stopped. Blood is extracted with time similarly and the quantum of the drug 



concentration in blood is carried out. 

[0066] Rectum (membrane) absorption experiment : make a rat abstain 
from food from the previous day, where stools are almost lost at an 
abdomen, assign an elastic band to the rat regio analis, insert a tube from the 
regio analis and carry out initial-complement impregnation of the drug 
solution manufactured in the above-mentioned example. An elastic band 
fastens the regio analis so that a drug solution may not leak immediately 
after the completion of impregnation. Blood is extracted with time and the 
quantum of the drug concentration in blood is carried out. 
[0067] Administration in the medication method nasal cavity in a nasal 
cavity was performed by the closed method according to Hirai's and. others 
approach (INTERNATIONAL JOURNAL OF PHARMACEUTICS, 7 
(1981)317-325). That is, a rat is anesthetized, a cervix is cut open along with 
the median line, and a trachea and an esophagus are exposed. A part of 
trachea is cut open, and for maintenance of a patent airway, a polyethylene 
tube is Inserted in a trachea and litigated. Adhesives stop a nostril and oral 
cavity lateral-Incisor tubing opening. A part of esophagus is cut open, a 
nutrition catheter is inserted from here, a tip is introduced in a nasal cavity, 
and the nutrition catheterization section of an esophagus is litigated. The 
micro emulsion which put in the drug through the nutrition catheter is poured 
in. Blood is extracted according to time amount progress, and the quantum of 
t^ie time amount change of the blood drug concentration of a drug is carried 
out. 

[0068] (Experimental result) The transderma, taking orally (alimentary canal), 

and permucosai (rectum) absorption data of micro emulsion pharmaceutical 

preparation of this invention are shown in the following table. 

[0069] In addition, local irritation nature [ in / in each pharmaceutical 

preparation / the skin membrane, etc. ] was not accepted at all. 

Table 1] 
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Utilization factor Make the utilization factor (with-time integral value of 
blood drug concentration) by subcutaneous Injection Into 1 00%. 



[0070] (*1): Use erythropoietin instead of calcitonin in the example 1. 
[0071] (Evaluation of experimental data) About a large molecular-weight 
peptide like erythropoietin, the value of 2 - 3% has an epoch-making 
utilization factor. Moreover, the value of 50% of utilization factors by 22 - 
23% and nasal cavity absorption of the utilization factor by rectum absorption 
of calcitonin is a practical use possible value enough. 



[Translation done.] 



